In vitro comparison of new bisphosphonic acids and zoledronate effects on human gingival fibroblasts viability, inflammation and matrix turnover.
Bisphosphonates (BPs) are drugs clinically used in resorptive diseases. It was already proved that some clinically relevant BPs can inhibit a class of enzymes called matrix metalloproteinases (MMPs), required during tissue remodelling. Combining the arylsulfonamide function with the bisphosphonic group, several compounds were synthesized to obtain selective inhibitors of MMPs. The aim of the present study was to compare the effect of zoledronic acid (ZA), the most potent bisphosphonate available as therapy, with new sulfonamide containing BPs in an in vitro model of human gingival fibroblasts (HGFs). Western blot was used to measure procollagen I, β1 integrin MMP-8 and MMP-9, phase contrast and MTT for cell viability; L-lactate-dehydrogenase (LDH) measurement was performed for toxicity evaluation and ELISA for prostaglandin E2 (PGE2) secretion assessment. When compared with ZA, the treatment with the newly synthesized compounds shows increasing viability, procollagen I expression and decreased expression of β1 integrin in HGFs. Higher levels of released LDH, PGE2 and MMP-9 expression are recorded in ZA-treated HGFs. Increased levels of MMP-8 are recorded in newly synthesized compounds-treated samples. These findings allowed to conclude that new tested BPs did not affect HGFs viability and adhesion, did not induce cellular toxicity, were not responsible for inflammatory event induction and could preserve the physiological matrix turnover. It could be hypothesized that the new molecules were better tolerated by soft tissues, resulting in lesser side effects.